ABSTRACT
INTRODUCTION *
The development of smart devices of several types in recent years has reshaped existing media usage patterns. Smart TVs, for instance, are the latest type of smart devices and are currently gaining popularity around the world [1] . It was reported that the overall smart TV market was worth $86 billion in 2010, and the size of the market is expected to reach $265 billion by the end of 2016 with a Compounded Annual Growth Rate (CAGR) of 17% [2] .
The term "smart TV," which is often used as a synonym for the term "connected TV" or "hybrid TV," usually refers to a television set that is integrated with the Internet and Web 2.0 features [3] . Like smart phones, smart TVs allow consumers increased control over content (or applications). In terms of consumer choice, the content of traditional TV has been likened to a "walled garden" in which network operators have overall control over what content is provided [4] . In contrast, smart TV allows consumers to choose from a more diverse range of content and applications based on their own needs by connecting them with new types of distribution channels such as "application stores" and the Internet.
Expecting that the smart TV market will generate tremendous revenues, major TV manufacturers have worked to develop and release several types of smart TVs. For example, Samsung, LG, Sony, and Apple have showcased numerous smart TVs and received spotlight billing at the Consumer Electronics Show (CES) in 2012. At the show, the latest smart TVs had evolved * Corresponding author, E-mail: tcbrad978@cju.ac.kr Manuscript received Apr. 12, 2012 ; revised Jul 25, 2012;  accepted Aug 6, 2012 to the extent that they could recognize users' voices and faces [5] .
In tandem with the growing interest by many parties, an increasing amount of research on smart TVs is currently being conducted. Until now, most research has focused on the technological aspects of smart TVs, although there have also been studies on the managerial and economic aspects of smart TVs. For instance, Kim and Park studied effective strategies for promoting smart TVs [6] , and Moon and Choi conducted an explanatory study of the effect of smart TVs on domestic broadcasting after their introduction in South Korea [7] . However, little is known about how consumers truly feel about smart TVs and what factors affect consumer decision-making concerning the adoption of smart TVs. One particular question that is not well understood is what delays the adoption of smart TVs among consumers [8] .
Thus, this study investigates what factors promote or hinder the adoption of smart TVs using a new research model that includes six constructs based on three major adoption frameworks: diffusion of innovation theory (DIT) [9] , the technology acceptance model (TAM) [10] , and the model of innovation resistance (MIR) [8] . Moreover, the present study attempts to test the usefulness of integrating these three theoretical frameworks.
The results of this research can provide useful practical insight into the appeal of and barriers to smart TV adoption by consumers. In addition, the present study has the potential to help scholars understand the dynamic nature of the adoption process using an integrated theoretical framework rather than an individual theoretical framework. 
BACKGROUND AND LITERATURE REVIEW

Concepts of smart TVs
There have been several different proposed definitions of smart TVs. Jeong et al. [11] argued that the following features make smart TVs different from conventional television: their open content, entertainment/communication functions, Nscreen service, smart multi-tasking, smart advertisements, and smart home servers. It has been suggested that the word "smart" in the term "smart TV" means "self-customized & social networked" [12] .
Despite these conceptual variations, smart TVs can be understood in general terms as providing conventional broadcasting; Internet access, applications and convergence or intelligent services via a CPU; and an operating platform through the set-top box or display [13] . Smart TVs are often confused with Internet Protocol TV (IPTV) or Web TV. However, some conceptual differences exist between these technologies [14] , as shown in Table 1 . 
Market trends and issue related to Smart TVs
It has been consistently predicted that the smart TV market will expand in the near future. According to Digital TV News [15] , the smart TV market is forecasted to expand to more than 123 million shipments in 2014, yielding a 30% CAGR from 2010 to 2014. Some sources have even claimed that smart TVs will eventually serve as a home hub through which all electronic and communications devices are used [16] .
However, some also view the smart TV market more pessimistically. As Shin et al. [1] noted, smart TVs are still primitive, and they have many problems that must be resolved. As of 2012, the major problems with smart TVs are considered to be difficulties with navigation, limited content (or applications), and frequent malfunctions (or bugs). It was also argued that smart TVs cannot appeal to the majority of customers because televisions are usually considered to be lean-back media [17] .
The conflicts between various stakeholders in this market also need to be effectively resolved to ensure a promising future for smart TVs. For instance, Korea Telecom (KT), the major network operator in South Korea, limited access to its network by smart TVs produced by Samsung, the major TV manufacturer. This incident generated discussion about the principle of network neutrality, which allows all consumers to use a service without discrimination [18] . Even though the two parties eventually reached an agreement that required KT to allow network access for users of Samsung's smart TVs, conflicts of this sort are expected to increase in frequency as the growing number of smart devices burden the networks.
2.3
Theoretical frameworks related to the acceptance and rejection of innovation and integrated models Several theoretical frameworks have been proposed to explain the adoptive behavior toward new media technologies. Of these, DIT is one of the most widely used theoretical frameworks [9] . DIT uses a process-oriented perspective to explain how an innovation can be accepted and disseminated among consumers [19] . It contents that five important perceived attributes of innovations (relative advantage, compatibility, complexity, triability, and observability) determine whether people will adopt a new innovation. DIT also argues that innovativeness as a personal trait influences the adoption of new technology [20] .
The TAM framework is another framework that has proven to be effective in explaining the adoption of new technology. It basically argues that two major constructs, perceived usefulness and perceived ease of use, can predict the adoption and the usage of new technologies [21] .
Even though the DIT and TAM frameworks provide useful insights into why people adopt new technologies and suggest important constructs that affect innovation adoption, research based on these two theoretical frameworks is often criticized for assuming that all innovations are good and should be adopted by everyone. This assumption is referred to as "proinnovation bias." [8] Furthermore, these two theoretical frameworks sometimes do not successfully explain the low rate of diffusion of particular innovations in our society.
On this subject, Ram [8] argued that consumers have a tendency to resist innovation because innovation imposes changes on consumers, suggesting the MIR framework. Ram conceptualized this consumer's tendency using the psychological construct of innovation resistance in his model. Sheth [35] also contended that because the vast majority of consumers have no a priori desire to change, scholars must concentrate more on understanding the reasons for innovation resistance than on examining the reasons for adoption.
In addition to these frameworks, an emerging body of literature has recently suggested an integrated approach to the innovation adoption process. The use of an integrated approach helps researchers to avoid the limitations that are often associated with a single model of innovation adoption. Tung et al. [36] used a new research model that integrated the TAM with the DIT in explaining the adoption of electronic logistic information system in the media industry. The researchers contented that there is a complementary relationship between the DIT and the TAM because whereas some important constructs that influence adoption can be ignored when the TAM framework is used, the DIT framework does not provide appropriate explanations for the causal relationships among the factors influencing adoption. Park [37] decision-making regarding social media. In the new model, he integrated the theoretical propositions and empirical results for the DIT, TAM and MIR frameworks. Then, using his new model, he empirically proved the mediating role of innovation resistance in influencing several key constructs from the DIT and TAM. Moreover, he argued that the innovation resistance construct in the MIR should be treated as important together with major constructs from the TAM and DIT because of the intensity of "technology paradoxes" (coexisting consumer expectations and fears about technology) in the current media environment [37] .
In this overall context, the present study considers the adoption decision-making process for consumers based on an integrated framework rather than a single model.
RESEARCH MODEL, CONSTRUCTS AND HYPOTHESES
As mentioned above, this research examines what determinants promote or hinder the adoption of smart TVs based on a new research model that include six key constructs from the DIT, TAM and MIR (See Fig. 1) . A detailed explanation of each construct used in the new model is offered in the next sections. 
Innovativeness
There have been several notable variations in the definition of innovativeness. Rogers and Shoemaker [20] defined innovativeness as the degree of speed with which an innovation is adopted by an individual. In contrast, Midgley and Dowling defined innovativeness as the degree to which an individual makes innovation decisions independently of the experiences communicated by others [22] . A significant body of research has already proven that innovativeness can have a positive influence on the adoption of new technologies [23] . The relationships among innovativeness, perceived usefulness, and perceived ease of use have also been examined in the existing research. Hwang [23] found that individual innovativeness has a positive effect on the perceived ease of use. She explained that when people who are more innovative try a new system, they have an increased belief in their ability to use the technology and thus perceive the technology as easier to use than those who are less innovative. Yang [24] found innovativeness has significant positive effects on perceived usefulness. Similarly, Ram [8] claimed that personal innovativeness can have a significant negative influence on innovation resistance.
Perceived usefulness/ Perceived ease of use
TAM assumes that the decision to adopt a particular technology is determined by two key factors: perceived usefulness and perceived ease of use. Perceived usefulness is defined as the degree to which a person believes that a particular technology will enhance his or her performance at a job or in his or her daily life, whereas perceived ease of use is defined as the degree to which a person believes that using a particular technology will be effortless [10] . Venkatesh [21] claimed that both perceived usefulness and ease of use have a positive influence on the intention to use. The existing research also shows that people tend to perceive technology as more useful when they feel that the technology is easy to use [10] .
Similarly, Ram [8] claimed that both perceived usefulness and perceived ease of use reduce innovation resistance.
Perceived risk
Perceived risk can be defined as the extent to which a person is uncertain about the possible negative consequences of a particular activity [25] . Some scholars argued that perceived risk includes financial, performance, social, and physical risk, as well as risks to privacy and the threat of time loss [26] . According to Ram [8] , perceptions related to such risks are the most influential constructs for resistance. Unlike communication systems maintained by network operators such as IPTV, which include a dedicated infrastructure and continuous management of network quality, smart TV does not always guarantee network quality. Thus, people's perceptions regarding network quality can increase innovation resistance [27] .
Innovation resistance
Innovation resistance can be defined as the consumer resistance to an innovation because it poses potential changes to a satisfactory status quo or because it conflicts with the consumer belief structure [28] . It is noteworthy that innovation resistance is not equivalent to the non -adoption of innovation. According to Kleijnen et al. [29] , the concept of innovation resistance can be further subcategorized into three components: rejection, postponement, and opposition. Rejection is a strong disinclination to adopt an innovation that is not driven by a simple lack of awareness or ignorance. In postponement, consumers decide not to adopt an innovation until the circumstances are more suitable although they find the innovation in question to be acceptable in principle. Finally, opposition can be conceptualized as the conviction that the innovation is unsuitable and may include consumer attacks against the launch of the innovation. Resistance and adoption can coexist during the innovation adoption process. In fact, resistance needs to be understood as another factor in the adoption decision process rather than as a determinant that necessarily leads to non-adoption [8] . Several existing studies suggest that innovation resistance has a negative influence on intention to use new technologies [30] . It is also understood that innovation resistance can play a mediating role in the adoption process [37] .
Intention to use
Intention to use, which can be understood as a plan to adopt and use a particular new media technology, has been widely employed as the dependent variable in TAM instead of actual usage [10] . Davis [10] argued that behavioral intention to use is a major determinant of user behavior, whereas other factors influence user behavior indirectly through behavioral intention, as indicated by existing research [31] .
Hypotheses proposed in this study
Based on the literature discussed above, the following nine hypotheses are proposed:
H1: Innovativeness has a positive effect on perceived usefulness. H2: Innovativeness has a positive effect on perceived ease of use. H3: Innovativeness has a negative effect on innovation resistance. H4: Perceived usefulness has a negative effect on innovation resistance. H5: Perceived usefulness has a positive effect on intention to use. H6: Perceived ease of use has a negative effect on innovation resistance. H7: Perceived ease of use has a positive effect on intention to use. H8: Perceived ease of use has a positive effect on perceived usefulness. H9: Perceived risk has a positive influence on innovation resistance. H10: Innovation resistance has a negative influence on intention to use.
METHODOLOGY
Data
An online survey was administered to panels of the professional research company Embrain (www.embrain.com) from January 10 to 13, 2012. As of 2011, Embrain has 650,000 panels that have been recruited from the South Korean population based on their demographic characteristics (e.g, gender, age, region). The initial sample used in this study was comprised of 680 randomly selected panels. The individuals in question were contacted via e-mail invitation messages that contained links to an online survey page (http://online.ezsurvey.co.kr). Only those panels that had used smart TVs were selected. A screening questionnaire was used for this purpose.
A total of 300 valid responses (for a 44.1% effective response rate) were ultimately analyzed in this study. The survey questionnaires consisted of 23 items, among which 18 7-point Likert scale items used to measure 6 constructs in the model. Detailed explanations about these 18 items are shown in Table  2 . Demographic information about the respondents was recorded in addition to the construct measurements. 
Reliability and validity of measurement
The Cronbach's alphas were calculated for each construct as shown in table 3. Cronbach's alpha scores for all constructs were above .8 [32] , which means all constructs passed the reliability test.
To assess convergent validity, each individual item's factor loading and each construct's Critical Ratio (CR) and Average Variance Extracted (AVE) were tested using the AMOS 18.0. All items exceeded the cutoff point (.70), and the CRs of all six constructs in Table 3 were higher than .70 (AVE higher than .50), which indicated strong convergent validity [33] . The discriminant validity was also examined. As shown in Table 4 , the square root of every AVE were greater than the correlations between the corresponding constructs, and the confidence interval of the coefficients did not include 1.0, which indicated the discriminant validity of the constructs [34] . Note. The numbers in parentheses indicate the standard errors. The diagonal value in this table indicates the square root of the AVE.
Several goodness of fit measures also indicated the good of fit of the measurement model. First, the value of χ2 indicates a good fit (χ2 = 289.766 , df = 120, p< .001). Other measures such as the GFI (goodness of fit index) and the CFI (comparative fit index), also indicated the adequate fit of the measurement model (GFI = .903, CFI = .957).
Data analysis procedures of the research model
The structural model was evaluated using maximum likelihood in AMOS 18.0. This process yielded two critical pieces of information that indicated how well the structural model predicted the hypothesized relationships. The first piece of information was the construct's percentage of variation explained by the model. The second essential type of information generated by AMOS 18.0 was the path coefficients, which indicated the strength of the relationship between two constructs. Table 5 shows the profile of the sample respondents, including their demographic information. Of the subjects, 58.3% were males and 41.7% were female. The majority of respondents were in their 30s (30.0%) and they were mainly office workers (35.0%); more than 80% of people had undergone higher education including postgraduate study, and 26.0% had a monthly household income between US$2,800 and $3,800. 
RESULTS
Sample characteristics
Evaluation of structural model
The hypothesized model was assessed as follows. First, the goodness of fit of the hypothesized research model was tested. This is typically done using a chi-square (χ2) test. The value of χ2 indicates the fit of the hypothesized research model (χ2 = 313.35 , df = 125, p<0.001). However, a chi-square test is sensitive to sample size, so supplemental tests including the GFI and CFI were also used. It is widely accepted that a good fit is indicated by GFI and CFI values higher than 0.9 [34] . The hypothesized research model has a GFI of .900 and a CFI of .949, which together indicate the relatively good fit of the model. Table 6 and Fig. 2 summarize the results for the tested hypotheses. Two of the hypotheses (H3, H6) were rejected, whereas the others were supported. Individual innovativeness has a significant positive effect on the perceived usefulness (H1) (ß = .186, p< .01) and on the perceived ease of use (H2) (ß = .551, p<.001), but, it did not have a statistically significant effect on innovation resistance (H3) (ß = -.068, n. s.). The perceived usefulness has a significant negative effect on innovation resistance (H4) (ß = -.469, p< .001), and a significant positive effect on intention to use (H5) (ß = .661, p< .001).
Hypotheses testing
The perceived ease of use has a significant positive effect on both the intention to use (H7) (ß = .198, p< .01) and the perceived usefulness (H8) (ß = .367, p< .001). However, the perceived ease of use does not have a significant negative effect on innovation resistance (H6) (ß = .076, n.s.).
The perceived risk has a significant positive effect on innovation resistance (H9) (ß = .173, p< .01), and innovation resistance has a significant negative effect on intention to use (H10) (ß = -.151, p< .01).
DISCUSSION AND CONCLUSION
The first aim of the current study was to identify the factors that have positive effects on user adoption of smart TVs. The findings indicated that innovativeness (as taken from the DIT) is an important factor that affects the perceived ease of use and perceived usefulness (H1 and H2). This idea is consistent with Hwang's [23] argument that the innovativeness of consumers affects their beliefs regarding their technological capabilities, which in turn influences the perceived ease of use of technology. Moreover, this result implies that certain types of consumer characteristics, such as personality and motivation, can influence consumer perception regarding innovation characteristics. It also provides practical guidelines for corporate strategies regarding smart TVs, suggesting the need for companies to target high-innovativeness groups.
Moreover, the findings of this study generally supported hypotheses derived from the TAM framework. This study confirmed that both perceived usefulness and perceived ease of use have a significant positive influence on the intention to use (H5 and H7). The relationship between perceived ease of use and perceived usefulness was also identified (H8). As hypothesized, perceived ease of use has a significant positive influence on perceived usefulness. These results indicate that people are willing to use smart TVs when they perceive them as useful in their lives. In addition, the results imply that smart TVs can be more broadly disseminated when people feel that they are easy to use. Thus, the user interface for smart TVs needs to be continuously improved so that people feel that it is easy to use and so that dissemination increases.
Although the DIT and TAM frameworks provide insights into what determinants promote the use of smart TVs, these two frameworks do not indicate why particular groups have not adopted smart TVs effectively. To address this question, the present study attempts to use an integrated model that includes innovation resistance from the MIR framework. The findings show that innovation resistance plays a crucial role in the adoption process. Innovation resistance directly or indirectly counterbalanced the positive influence of perceived usefulness on intention to use (H4 and H10). In other words, if the extent of the facilitating conditions (e.g., perceived usefulness) is less than the extent to which innovation resistance encourages users to reject, postpone or oppose adoption, it is more likely that people may not adopt new technologies. If not, the reverse is true. These results are significant because they explain why the integrated model has advantages over the DIT or TAM in explaining the adoption process as a single framework. Consumers do not always perceive innovation as good, and they also consider the negative aspects of innovation as much as they do the positive ones.
In addition, this study confirms that perceived risk increases innovation resistance (H9). This finding indicates the factors that actually cause users to hesitate to use smart TVs. In this study, the expected network quality was a particularly strong predictor of innovation resistance. Thus, it would seem that smart TVs can be more easily adopted when people have more confidence in the network quality. If consumers do not expect network quality to improve, then they may likely continue to use existing communication technologies.
In this study, the influence of innovativeness and perceived ease of use on innovation resistance was not demonstrated (H3 and H6). These results were inconsistent with previous findings [8] and encourage further investigation of the relationship between innovation resistance and innovativeness (and perceived ease of use).
In summary, this study enriches our understanding of the new media technology adoption process using a new integrated adoption model. Specifically, the present study suggests that it is limiting and sometimes dangerous to assume that all innovations are naturally good and should be adopted by all members of society. Rather, this study emphasizes that people may not be able to adopt innovations for a variety of reasons. Moreover, this research provides practical guidelines for corporate strategies for smart TVs by identifying several factors that influence the adoption process.
The limitations of the current study are critical. This study employed an online survey to collect the data. It is widely understood that online samples may not be representative of the general population, and it has been suggested that online samples may exhibit higher innovativeness than the general population. Thus, the model will be better validated if more representative samples are used in the future.
Another limitation is that the current study conceptualized perceived risk in the context of smart TV adoption simply as related to network quality. As previously discussed, perceived risk actually includes several components. In fact, it is conceivable that other types of components, such as financial risk or privacy risk (rather than network quality), increase innovation resistance in the smart TV adoption process, as is the case with other new media technologies [27] . Future studies must consider the influence of several types of risk in the adoption process.
Finally, future research should include more determinants that affect either perceived usefulness or innovation resistance.
